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Listing of y^a^ynyt 

1 . (Cuirmtly Amended) An apparatus for producing digital output signals fiom an 
analog iiq>ut signal in a pipelined converter, the apparatus comprising: 

a sample-and-hold amplifier (SHA) circuit thai includes an SHA input teiminal that is 
coupled to the analog input signal and an SHA output terminal, wherein tiie SHA ciixruit is 
arranged to provide a sampled voltage (Vsha) that is re^onsive to the analog input signal; 

an evaluator circuit that includes an evaluation input temainal that is coupled to the 
analog input signal (V in) and a digital output terminal that is anranged to provide digital codes 
that are responsive to the analog input signal; 

a reference circuit that includes an adjustment input terminal that is coupled to the digital 
output tenninal, and a reference output tenninal, wherein the reference circuit is arranged to 
provide a reference voltage (Vref) that is responsive to at least one of the digital codes; and 

a multiplying digital-to-analog convMter (MDAC) circuit Aat includes an MDAC input 
terminal that is coiQ>led to the SHA ouq>ut teraiinal, an MDAC output terminal fliat is arranged 
to provide an ou^ut voltage (Vquti), and a reference input tenninal (Vrefmd) that is airanged 
receive the reference voltage (Vref), wbustein the MDAC circuit is aiianged to sample &e 
reference voltage (Vref) and the sampled voltage (Vsha) at substantially the same time sse^^ 
th e rofbronco voltage ia pro sampled in th e pipdinod oonvencr . 

2. (Original) The apparanjs of claim 1 , the sample-and-hold amplifier (SHA) circuit 
conqnrising a sampling circuit and a sandier block fbat is arrai^ed to cooperate with a gam 
block. 

3. (Original) The apparatus of claim 1 , the sample-and-hold amplifier (SHA) circuit 
comprising a sanqiling capacitor circuit, a feedback c^acitor circuit, and an amplifier circuit, 
wherein die sampling capacitor is arranged to sample the analog ixtpvct signal during a first 
operating phase, and wherein the sampling capacitor, the feedback c^acitor, and the amplifier 
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circuit are ananged to provide the sampled voltage (Vsha) during a second operating phase, 
wherein the sampled voltage (Vsha) is related to the analog input signal CVin) by a gain factor. 

4. (Original) The apparatus of claim 3, die sample-and-hold amplifier (SHA) 
wherein the sampling capacitor circuit, ±a feedback capacitor circuit, and the amplifier circuit 
are arranged to cooperate widi one another such that: the sampling c«q)acltor cirouit is coupled to 
the analog input signal during ±e fust operating phase, the feedback capacitor is initialized 
during the first operating phase, the sampling capacitor is decovqsled from the analog input signal 
during ttie second operating phase, and the an^ifier is arranged to redistribute the charges 
between die sampling c^citor and the feedback capacitor during iSic second operating phase. 

5- (Original) The apparatus of claim 2, whoein the gain block has a gain of 1. 

6. (Original) The apparatus of claim 1 , wherein the evaluator circuit comprises a 
flash-type converter. 

7. (Original) The ^paiatus of claim 1, wherein the evaluator circuit comprises a 1 .5- 
bit sub-ADC. 

8. (Original) The apparatus of claim 1 , wherein the evaluator circuit comprises a 
sampling capacitor, a comparator circuit, and a digital logic circuit that are arranged to cooperate 
with one another such that: the sampling capacitor sairq)les Ae analog input signal duritig a first 
operating phase to provide a sampled signal, the comparator circuit evaluates the sanq)led signal 
after the first operating phase to provide at least one evaluation signal, and the digital logic 
circuit provides the digital code in response to the at least one evaluation signal. 

9. (Original) The apparatus of claim 1 , wherein the evaluator circuit con^rises a 
sampling capacitor, a first comparator circuit, a second comparator circuit, and a digital logic 
circuit that are arranged to cooperate with one another such that: Hie sampling capacitor sainples 
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the analog input signal during a first operating phase to provide a sampled signal, fhe first 
comparator circuit evaluates the sampled signal after the first operating phase to provide at first 
evalwtion signal, the second comparator circuit evaluates the sampled signal after the first 
operating phase to provide a second evaluation signal, and the digital logic circuit provides the 
digital code in response to the first and second evaluation signals. 

10. (Original) The apparatus of claim 9, wherein the first and second con^arator 
circuits are ammged to compare the sampled signal to +Vref/4 and -Vref/4, respectively. 

1 1 . (Original) The apparams of claim 10, wherein the reference circuit further 
arranged such that: Vrefmd corresponds to -Vitef when the sampled signal is greater than 
+Vref/4, Vrefmd corresponds to +Vrei: when the sampled signal is less thfln -Vref/4, and Vrefm 
corresponds to OV when the sampled signal is between -VR£f/4 and +Vr£f/4. 



12. (Original) The apparatus of claim 1, the multiplying digiial-to-analog converter 
(MDAC) circuit comprising: a sampling capacitor circuit (Cs), a feedback capacitor circuit (Cf), 
and an amplifier circuit are arranged to cooperate with one another such that: the sampling 
capacitor samples the sampled voltage (Vsha) during a second operating phase, the feedback 
capacitor samples the MDAC reference voltage (Vrefmd) during the second operating phase, and 
the sampling capacitor, the feedback capacitor, and the amplifier circuit provide the output 
voltage (V ouTi) during a first operating phase, wherein the sampled voltage (Vsha) is related to 
the ou^ut voltage (Vouri) according to a ttansfer function. 



13. (Origuial) The apparatus of claun 12, wherein the transfer flinction comprises: 
^ouri = ^1 + ^ j ' Vsha + 1 » when Vjn is evaluated as less than a first predetermined 



threshold; 
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^ouTi = * r ^sHA J ^hen Vin is evaluated as greater than a second predetermined 
V ^? J 

threshold; and 

Vquti = ' ^sHA » when Vw is evaluated as between the first and second 
predetermined thresholds. 



14. (Original) The apparatus of claim 1, wherein the apparatus is arranged such that 
the sampled voltage (Vsha) is sampled by the SHA circuit during a first operating phase, the 
analog input signal (VIN) is evaluated by the evaluator circuit prior to a second operating phase 
such that the reference circuit selects the reference voltage (Vref) prior to the second operating 
phase, wherein the MDAC circuit is further arranged to: sample the sampled voltage (Vsha) 
during the second operating phase, sample the selected reference voltage (Vref) during the 
second operating phase, and adjust the output voltage during the first operating phase. 

1 5, (Currently Amended) An apparatus for producing digital output signals from an 
analog input signal in a pipeline converter, the apparatus comprising: 

a sample-and-hold amplifier means fliat is arranged to provide a sampled voltage (Vsha) 
that is responsive to the analog input signal (Vin); 

an evaluator means that is arranged to provide digital codes that are responsive to the 
analog input signal (Vn^j); 

a reference means that is arranged to provide a selected reference voltage (Vref) that is 
responsive to at least one of the digital codes from the evaluator means; and 

a multiplying digital-to-analog converter (MDAC) means that is arranged to sample the 
selected reference voltage (Vref) and the sampled voltage (Vsha) at substantiaUy the same time 
flucb that tho golccted rofer e nco voltago (\ W) is pro sampled in tho MDAC means , and also 
arranged to provide an output voltage (Vquti) that is associated with a residue signal of the 
pipeline converter. 
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16. (Original) The apparatus of claim 15, wherein the MDAC means comprises a 
sampling capacitor means and a feedback capacitor means, wherein the sampling capacitor 
means has a value corresponding to C$ and the feedback capacitor means has a value 
corresponding to Cf, the transfer cxnve comprising: 

VouTi "^{^^ ^ j ' ^SHA + 1 > when Vin is evaluated as less than a first predetermined 
threshold; 

VouTi = ^1 + ^ j|- VsHA 9 when Vjn is evaluated as greater than a second predetermined 



flireshold; and 

Vqutj =^ I tt* • VsHA J when Vin is evaluated as between the first and second 



predetermined thresholds. 



17. (Original) The apparatus of claim 16, wherein the first predetermined threshold 
couesponds to -VREF/4 and the second predetermined threshold con:esponds to +VREF/4. 

1 8. (Currently Amended) A method for converting an analog input signal to a digital 
code in the first stage of a pipeline converter, the mediod comprising: 

sampling the analog input signal during (Vin) a first operating phase with a SH A circuit 
to provide a sampled signal (Vsha) after flie first operating phase; 

evaluating the analog input signal (Vin) during the first operating phase with an evaluator 
circuit to provide a digital code after the first operating phase; 

selectmg a reference voltage (Vref) from a reference circuit in response to the digital 
code before a second operating phase; 

sampling the sampled signal during the second operating phase with a sampling capacitor 
(Cs) in an MDAC circuit; 

sampling the selected reference voltage (Vref) during the second operating phase with a 
feedback capacitor (Cp) in the MDAC circuit; and 
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configuring the sampling capacitor, the feedback capacitor, and an amplifier in a 
feedback loop to adjust an output voltage (Vquti) during the first operating phasej^ 
sel e cted roforoncc voltogo is pro - somplod in th e MDAC circuit to provide enhanced DNL 
performance in the pipeline converter. 

19. (Original) The method of claim 18, wherein the first operating phase corresponds 
to a sampling phase, and the second operating phase coiresponds to an amplification phase in die 
pipeline converter. 

20. (Original) The method of claim 1 8, wherein a transfer function associated with 
the output voltage comprises: 

YouTi = 1 • VsHA + 1 > when Vjs is evaluated as less than a first predetermined 
threshold; 



^OUTi 



^ ' VsHA » when Vin is evaluated as greater than a second predetermined 



threshold; and 



when Vin is evaluated as between the first and second 



predetennined thresholds. 
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